The etiology of sunlight-induced melanoma in Xiphophorus hybrid fish.
In contrast to sunlight-induced squamous cell carcinoma the etiology of cutaneous malignant melanoma (CMM) is not well understood. In particular, the role that sunlight exposure and DNA damage play in the initiation of this deadly form of cancer is an open question. Early UV carcinogenesis studies in the Xiphophorus backcross hybrid fish model by Richard Setlow indicated that direct DNA damage caused by exposure to the UVB component of sunlight is necessary and sufficient for melanoma formation. Subsequent studies by Setlow suggested that monochromatic UVA radiation that is not directly absorbed by DNA was also sufficient for melanoma induction in Xiphophorus and was, indeed, primarily responsible for initiating human melanoma. These results had significant public health consequences, suggesting that although sunscreens may inhibit UVB-induced erythema they may actually increase exposure to the UVA wavelengths that cause cancer. An intensive worldwide public debate on sunscreen use and "abuse" ensued. Our data do not support a major role of free radical chemistry in melanoma induction. We find evidence that the direct damage caused by the absorption of UVB wavelengths by DNA (e.g., the cyclobutane pyrimidine dimer or CPD) is required for CMM formation and that the ability to repair these lesions plays a significant role in tumor susceptibility. Using the Xiphophorus backcross hybrid fish we are currently in the process of re-evaluating the wavelength- and DNA damage-dependence of UV-induced melanoma and the role nucleotide excision repair and the genes controlling DNA repair and the UV response play in melanoma resistance. From these studies we hope to define the effective solar wavelength boundaries of melanoma, identify the class of critical DNA damage and elucidate the role of DNA repair in tumor suppression.